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Abstract (Basic): EP 6905 10 A 

The logic circuit (43) comprises two power supply lines and two 
silicon on insulator (SOI) field effect transistors (FET) (44 and 45). 
One transistor is connected to the first power supply line, and the 
other to the second power supply line. A logic circuit is connected 
between the drain of the first SOI FET and the drain of the second SOI 
FET. 

The logic circuit is constituted by several SOI FETs whose bodies 
are made floating state. A connection between the first power supply 
line and the logic circuit, and a connection between the second power 
supply line and the logic circuit are switched by a signal to the gate 
of the first SOI FET and the gate of the second SOI FET. 
USE/ADVANTAGE - For operation by one volt dry battery. Low 
threshold voltage MOSFETs enable logic circuit to operate at high speed 
in active mode. High threshold voltage power switching MOSFETs reduce 
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ABSTRACT 

PURPOSE: To enable the high-speed operation of the logic circuit by using 
an MOSFET of a low threshold voltage and to reduce power consumption at the 
time of waiting by using the MOSFET for power source switch of a high 
threshold voltage. 

CONSTITUTION: The SOI type logic circuit is provided while serially 

connecting SOI type MOSFET 44 and 45 for power source switch and a logic 

circuit 43 composed of the SOI type MOSFET. The body part of the MOSFET of 

the logic circuit is turned to a floating state and defined as the MOSFET 

of the low threshold voltage and the body part of the MOSFET for power 

source switch is biased by a power source voltage and defined as the MOSFET 

of the high threshold voltage. 
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E T 4 4 *5 4 5 > t-r 

[0 0 3 0] ^loi^is^joitistt. mmm^m4 3 

JsKt"-5. T'^TOMOS FETOJJ^xwgB:<l^7□-X'C 
>y^*Sg^C^^^nT^i^^:<i:T*■S). -rut)-^. 

bOMOsFETod^xf A'-f 7X7&<*^;te.n 

TU;feVi. m!SX'r-;/5"^MOSFET4 4i3.fc 

1X4 5CD^-x-i'gBti;W7X$nTI.^-5. -r^^t)-^. M 

o s F E T 4 4 ©^i^x-f SKd^i^memas^ 4 1 \zmm-^ 

n. MOSFET4 50>1^x^'gB*^{g;l[fi:ttiS^4 2IZ 

[0 0 3 1] 0 5 (A) *3J;O:0 5 (B) «. MOS F 
ETOJj^x^'gKlCAW 7XSr75^ltittt<t, mifif)^^ 

ll8itI.5*?*»X^r-J|/T3^UTl^^. V,,, feil^V 
#x-fgBlCA*^7X**Ht;*lii#(C»i. Lfrufil^JE 



so I SMOS FETT«. •?-Offi!f^7'D-feXtC*5ti 
fii«E©MOS FETi. fittViffiUffOMO S F E 

[0 0 3 2] t-mmm-v\t, seic. ^x-y SK<^'F*$ti 

[0 0 3 3] 06 (A) «, iiaiili!S»4 3fflMOSF 
ETW«jfi$*T»rffi0T$.D. 06 (B) \t. «Jfg7. 
'f -^/^^fflMO S F E T 4 4 *3±y:4 5 0«jfiS-^-r»tB 

3fflMOSFET®:i}?x^g6l 3 3Att. 

W= [2 • 2*, / (q • 

q Hmi^O«jtft 

= (kT/q) 1 n (N.. 

[0 0 3 7] Ti'x-Y:/®®! 3©)Ki?Srtso. tL. 

V,,^V,, + 2<t>, + (2 

C. hmm 1 4 ICJ:-5«»T*^. 
[0 0 4 0] ±15 (1) - (3) ^gmSSfflM 
OSFETOJpx^ggl 3 3A$^^S£{b4^ffilC-rS 

Ji^'r^zfmmi 3(Dmmt,o, *ioon 

m. y-HK^bUl 4©MJPt,.$7 nm (CiniCiS 
C., = 0. 4 9m F/ cm') . ^x^-g?! 3 3AO^ 
*{tli8SN,.o*8x 1 0" cm" (;:©i:#v,, = - 
0. 9V, 2<t>, =+0. 8V) ICS^rtl«J;li. d 

(DttoL^umnmt, 0 7{cs^-r«fc^ii. o. 2v 

[0 0 4 1] ei^tX, HaielSSfflMOS FETOjHt 
^S51 3 3A©^^^Sfb^^^*i|iaTt-5)*<. Ti'x 
3©)^jf t,oi Jin 0 0 nmot^tcli, ^ 
*«<^i8SN,.o«. 1 X 1 0" cm-'iUT*W*LI,H 

[0 0 4 2] ^i^x-cSSl 3 SBdV'C'fJT.Snfc 

«iS:^'f -^^^fflMOS FET4 4*3J:U:4 5T»i. 3J^T 
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t-T^Ul 3 3 AW, ^^ss^k^^ffiii^nxi^-s. - 

«ag;^'f>yf'fflMOSFET(D:l^T-<g?l 3 3B 
Tl^S. -r^Si^J-fe. Jl^r-fSBl 3 3Bfi. gB»S2.^bt>i 

siic^tiTu*. -nail, ^^mm^:k^\^^i3.mm& 

!SX'r-;'5=-fflMOSFETOL#ViMmEtt. St^t^ 
10 ffl«ElCii5mSTg^Sn^, 

[0 0 3 4) 06 (A) mUme (B) tiSLfcMO 
SFETT'tt. SSHiWti, i>:0^T4A^n«>, 
[0 0 3 5] 
[&5] 

N..<,) ) (1) 
[0 0 3 6] 

20 me] 

*,/n. ) (2) 

MOSFET0ffii:3>yi?5^>Xg. )5<±#-r 
?)<i:i:t>(C, -y- h^**^<SMU. MOSFETODif^ 

[0 0 3 8] — MOSFET©L#l.>ffl«EV 

[0 0 3 9] 
[He?) 

• 2 • q • nN..,,) /C., 

(3) 

^-SSl 3 3 B©Tijifi#JigaN..,, 4X10" cm-' 

izwi^r^t, ^s.mmyf=5 4nmtuK). 06 

(B) lcS^-rJ:9lC, JJ^T^'SBI 3 3B*g55^S2.jb« 
ISif ^:ii:*iT#5. COit. Vm = -1. OV. 
2(f), =+0. 9Vi:;^0, L^liffl«JI/itO. 6VS 
S.(D^L^l^m%m(DMO S F E TSUST-S) C <i:*^T 

;^c*5. 7i7x^'::/'^jisi 3©ajpts., *5iy:y 
-hSfbKl 4©MjSt,,{iiiaiHl!SfflMOSFET© 
40 h0tm\:'izm^^tl^. t^y'^^l 3 3B<D^Jgi<^m 
SN,.,,li. 1 X 1 0" cm-'iil±Ai«F^H.i. 
[0 04 3] C^LT, «jlS;^'f >y5^fflMOSFET4 
4 i3iU:4 5 <0;Kx^ 8g 1 3 3 B * gB5^$^<k«?Jii:f 

;i(DgE5^^ajt:$nfe3f^x-i'gBi 3 3BH. /wt 
7.fflfiiigc*^M.TiS«ft«ai«4 1 t&miiLnmm4 2 

■5. ;i<DiS*, mSX-f >;/^fflMOS FET4 4*5J:i; 
4 5(D;i->}SJri©tf5)Ot*/jN$<Tt. IIS0Kif4 
50 3lC$«UfcaiK«)I$«^S&-r5r<!:!4«T^^. 
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It 

(0 044) ^mm 2 

0 8«. *f8WlCJ;-5<S«JISOlSiSi3ilHl!S®®2|| 

[0 04 5] :L(D^mmi)^m i mmmtm-f3i^,^ii^ « 

jKT.'f •;/5'fflMO S F E T 4 4 *5 J:t;4 5 ©Jt^xi" §5 1 

[0 0 4 6] ^:©«fi£lCi;n«, ll3SIelifS|51ifSgf4 3© 
M0SFET4 4iD<ty:4 5®b^Vi 

M0SFET4 4t5<kU:4 5©L#ViffleESrTtfT« 10 
ifeSIiK»4 3^®«*&«BE?£±tfSCt*^TtS. 
[0 0 4 7] S9 (A) *3ii;0 9 (B) -^-OSS 

y-h • y-xPB^mEv„ro*fct*ffi*<iilinr-5t, mo 
sFET0bfrviMmjiVr,cr)«ys<g*«M'>-r5. *ii 

[0 0 4 8] if, XU-:/^lC«. PMOSFET4 

4oy-hicia^'<;i/o{i^sL (IV) i)mi^^n, 20 

NMOSFET4 50y-htC{£U^;l'ffi^* SL (0 
V) *iJ)DX?.n-5o PMOSFET440y 
- h • y-xrelttEVcs t>, NMOSFET4 5(0^- 

h • v-xrB^«ffiv„fc. (ov) t/is. r^t 
[0 0 4 9] m\z. mmm^m4 3(DWiiiFmiz\t. pm 

OSFET4 4©y-MCfiU'^;KD«^SL (OV) 
Ami^-^n. NMOSFET4 5(Dy-hlCii5U-'^;p<i 
^*SL (IV) AiJn^^n-S. dOi:^. PMOSF 
ET4 4®y-h • y-T-PslllEEVts =b, NMOSFE 30 
T 4 5©y- H • V-XBgmEV„ fc. iSmE ( 1 V) 

tfi^, fi^t)*.. tirufii«ffiv,,ttfi<fe^. 

[0 0 5 0] XU-y^fCtS. MOSFET 

4 4;teJ;C;4 5®:i-7jaft*iJibT. U -!^mffi<&{S<'^ 

#icfl$x.5c:t*iT#. isaiHiKif 4 3 ©ftf^^ic 

«, MOSFET4 4i5j;i;4 5©:t>»tfi*^Mi>t. 

[0 0 5 1] fiH. ±fB&*Jg^JTti. ili«fifi!ltCfc<S 
tt<ifilllCfc«illX'r >y5^fflOMOS F ET^&^^tfc/{l^ 

1ttX\t. fimfi:ffl!lWMOSFET4 5$^li 
^SIlKif4 3 0ffi«fi:^??&, fimffi«ig 
«4 2(ciE^^;^-rn«ivi. 

[0 0 5 2] 0 1 0 K. ifegiHlK^^^-r^MO S F E 

lfiT3&0. T. Andoh. el al., "Design Methodology for 
Low-Voltage MOSFETs", 1994, IEEE, 79-82 '^-viCffi 

M.\t. iJ^X^'gSd^y-MlffitC^iK^nfcMOSFET 
4. ti£*ft{RTli. IfeaiHlgSfflMOSFETiUTfflVi 50 
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FETi:UTfiJffltTVi^,^TS..5, Jl^x^gEd^y'-h 

usicSi^^nitMosFETts, #x^'gsA^e>y-h 

it. ;i©=t^*MOSFET^. iSglg^il3fc»fP]i 
[0 0 5 3] 
[0®cDffim;iiftBg] 

[01] ii£*O<£mECMOSi|31lH]?&0-«iiJ$-*-ri5I 
[02] SO ISMOSFETO-S§:«ig?r*TBfffi0 

[03] (A) tifie*roA*Jl/i/SMOSFETOS1SA* 
'f 7XiKig$:^-r¥®0. (B) H«e*®SO I^MO 
S F E T©Jt^x-f gSA'f 7X«jiS:*-r¥B0T*2.. 

[04] *5gHJlCJ:^ffiS]ESO iS^glEl^omill 

[0 5] (A) tt, ^lUigfRJlCiitiT. MOSFET 
0)7f^y=^mZJU7XiMnzt^O, V-T.-ti'-h 

ifyy, (B) emimfifisJlCfct^T. MOSFET© 

#x^gB;cA*-r7x*;!(Hmvii:^©. v-x • y- h 
[06] (A) itmimmmxm\'^tzmmm&mt&v^ 

l^fitmEOSO ISMOSFET©^ig*S^-rS&fE0. 

(B) ii^immmxm\^^rzmm7.-< y^miSL^^m 

SE©SO I SMOSFET©«ig2:*-r»rffi0TS) 
^. 

[07] :l^x^S5©^iS6«5SS*tb^t>fiimJI©M^* 

[08] *f6BJ{CckS(SttES0Iiiifeai5]KO^23l 

[09] (A) ttNMOSFET©3t<x^SK*y-hm 
ffid^J^Ufcit©. V-X • y- hFBlf|JI>ttL€l.iM 
®JE#tt$-^-ri^7 7. (B) liPMOS FET©JJ^7^ 

^gB^&y-h«s^cssgL^c<t$©. y-x-y-hrB^ 
[010] f^2mmmt-^mmvtzm^^^-r^'^m 

[elK$-*T0T*^. 
(^?^©ltt?^] 

1 ^m&.mmm 
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3 ilSlHlgSSf 

4 eJEX-<>y5'fflM0SFET 
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